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1 

Computer systMs 

This invention relates to computer systems, and is 
concerned especially with computer systems of the kind 
5 that involve the interconnection or clustering of a 
multiplicity of processors. 

Backgjroun<3t 9t inv^ntipn 
It is known to form a computing system of the above-- 
specified kind by interconnecting the processing units of 
a multiplicity of personal computers (PCs) and operating 
them in parallel with one another; such systems are 
sometimes referred to as ^Beowulf clusters'. The central 
processing units (CPUs) of Pes provide significant 
computing power at relatively-low cost, and advantage has 
been taken of this to form systems of the above-specified 
kind having very high computing power comparable with 
that of a specially-designed supercomputer^ at a fraction 
of the supercomputer-cost. In such systems a 
multiplicity of PC-CPUs are interconnected and operated 
in parallel with one another as separate nodes of a local 
area network. These systems using clustered CPUs require 
the development of special software to enable parallel 
operation, and are generally slower than their 
supercomputer counterparts, but have significant 
advantage economically. 

The CPUs of Pes are not designed to have the extended 
reliability to be expected of a supercomputer, so 
30 computing systems of the known form involving clustered 
CPUs are, in comparison, susceptible to faults. A fault 
occurring in an individual CPU will disrupt processing of 
the current application, and although the application can 
in general be re-started without replacement of the 
3 5 faulty unit, the disruption and loss of computing time 
involved is undesirable. 
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It is one of the objects of thet present invention to 
provided ^ computer systetti of the said above^specif ied 
kind, which whilst having the potential for cost 
advantage of the known clustered PC-CPU systems, is les^ 
5 susceptible to fault disruption, 

SuHiBtarv of the Invention 
According to one aspect of the present invention there is 
provided a computer system of the said above-specified 
10 kind wherein power supply to each processor is frota a 
common power-supply means having fault-tolerating 
redundancy * 

The computer system of the present invention may, 

15 especially for cost-advantage, utilise processors that 
are a form such as used in the context of PC computers. 
However, in accordance with the present invention, rather 
than powering each processor from its own power-^supply 
unit as in the case of the known form of computer system 

20 referred to above utilising PC-CPUs, they are powered 

from common power-supply means. The power-supply units 
of PC-CPtr^ especially, are not designed to have long 
fault-free operation so the likelihood of a fault arising 
in any of a multiplicity of clustered PC-CPUe, can be 

25 significantly high. The individual power^supply units 
might be replaced by units with a higher standard of 
reliability, but it is generally more economical to 
provide a common power-supply means and invest this with 
an even higher standard of reliability and, moreover, to 

30 include fault-tolerating redundancy within it. 

The processors of the computer system according to the 
invention may be carried by individual printed-clrcuit 
boards, for example PC motherboards, that are mounted 
3 5 together side-by-side within a rack -mounting. The rack- 
mounting may be contained within a cabinet together with 
the power-supply means- 
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3 

The power- supply means may involve one or vaoxB power-^ 
supply units each of which comprises a plurality of 
powers-supply modules which operate in parallel with one 
another in supplying power to the processors* The 
5 modules may each include diode or other circuitry that is 
responsive to the occurrence of a fault within the module 
(eg reduction in its voltage output in relation to that 
of the other module) to isolate that module effectively 
from the processors* Where more than one power-supply 
10 unit is involved i they may act in parallel with one 
another to power all the processors together. 

Brief Description of the Drawings 
A computer system in accordance with the present 
15 invention will now be described/ by way of example^ with 
reference to the accompanying drawings, in which: 

Figure 1 is a front elevation of the computer system 
according to the Invention, with the front panel of the 
20 cabinet housing the system removed; 

Figure 2 is a sectional plan of the computer system of 
Figure 1 showing only two of its five processing modules 
with one fully inserted and the other only partially 
25 inserted; 

Figure 3 is a sectional side elevation of the computer 
system of Figure 1; and 

30 Figure 4 is a schematic representation of the power 

distribution circuitry of the computer system of Figure 
1. 

Pescription of the Preferred Embodiments 
35 Referring to Figures l to 3, the computer system of the 
invention is housed within a standard computer cabinet 1 
which contains racking (not shown in detail) for 
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supporting five processor modules 2 side-by-side wittiin 
the cabinet i. Each processor module 2 includes an L- 
shape plate 3 (see Figure 3) by which it is supported in 
the cabinet 1, the plate 3 being held upright by 
5 engagement of its top and bottom ed^es 4 and 5 within 

grooved tracks 6 and 7^ respectively^ of the racking, so 
that the module 2 can be readily slid in and out of the 
cabinet 1 on the tracks 6 and 7. Handles 8 are provided 
at the front of each module 2 to assist with insertion 
10 and withdrawal, and power connection to the module 2 id 
established when the module 2 is fully inserted^ via a 
two-part plug-and-socket connector 9 (shown as a ©ingle 
block) at the rear of the projecting base-part 10 of the 
L-shape plate 3 . 

15 

Each plate 3 carries a PC-CPU motherboard 11 that is 
mounted in spaced face-to-face relationship with it 
immediately behind a front-panel 12 of the module 2 , 
This enables data connections to be readily made with its 
20 processor 13 and a plug-in network card 14 (see Figure 3) 
and other circuitry (not shown) of the motherboard 11^ 
via connectors 15 on the front-panel 12. The motherboard 
XI is interconnected by wiring (not shown) for data 
interchange with a hard-disk unit 16 mounted on the 

2 5 projecting base-part 10 of the plate 3, and is powered 

along with the unit 16 by connections (not shown) from 
the connector 9 , 

Referring also now to Figure 4, power is supplied to all 

3 0 five processor modules 2 in parallel via a wiring loom 17 

which interconnects their connectors 9 with two power- 
supply units 18* The units 18, which are mounted at the 
back of the cabinet 1 to lie above the base-parts lo of 
the five plates 3, each comprise two, redundant power- 
35 supply modules 19, The two modules 19 supply power in 
parallel with one another, and each Includes diode 
circuitry 20 (indicated in Figure 4 in the case of one 
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laodule 19 only) - The circuitry 20 is operative to 
isolate the respective module 19 from its paired module 
19 and the loom 17 genera lly^ in the event that a faiult 
occurs by which the voltage output of the module 19 fall^ 
5 so that current would otherwise flow to it rather than 
from it. 

The two units 18 operate in parallel with one another in 
supplying power to the five processor modules 2, so that 
the operation in parallel of the four power-supply 
modules 19 is with a significant degree of redundancy for 
power-supply fault-survival. 

The five processor modules 2 are interconnected via the 
connectors 15 and network cards 14 by data-cabling (not 
shown) to operate in parallel with one another as 
individual nodes of a local*-area network and provide a 
high-powered computing capability. The PC motherboards 
11 used, have a high degree of reliability, and that same 
degree of reliability is afforded to the computer system 
as a whole by the use of the highly-reliable form of 
powering adopted^ 

Although in the above example the modules 2 are operated 
25 in parallel, this need not be the case where, for 

example, a high processor density is required. A high 
processor density is required for example by internet 
service providers, when establishing a large number of 
web servers. 
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20 
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6 



Clliiffls: 

1, A coimputer system comprising a multiplicity of 
processors interconnected with one another, and power- 
supply means cosmion to all said proceftsors, wherein said 
power-supply means includes means affording fault- 
tolerating redundancy. 

2 . A computer system according to Claim 1 wherein the 
processors are interconnected for operation in parallel 
with one another, 

3- A computer system according to Claim 1 comprising a 
multiplicity of processor modules, said processors being 
carried by the processor modules respectively, cabinet 
means, means mounting the processor modules side-by-side 
with one another within said cabinet means, and means 
mounting the power-supply means within the cabinet means. 

4. A computer system according to Claim 3 wherein the 
means mounting the processor modules within the cabinet 
means comprises racking, the racking includes tracks, and 
the processor modules are mounted on said tracks for 
sliding movement selectively in and out of said cabinet 
means ^ 

5. A computer system according to Claim 1 wherein the 
power-supply means comprises a plurality of power-supply 
modules, and means coupling the power-supply modules in 
parallel with one another for supplying power to the 
processors. 

6- A computer system according to Claim 5 wherein each 
power-supply module includes circuitry responsive to the 
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7 

occurrence of a fault within that respective power-supply 
module to isolate that individual power-supply module 
from supplying power to the processors - 

7. A coTaputer system according to Claixq 6 wherein said 
circuitry is diode circuitry. 

8. A computer system according to Claim 6 wherein said 
circuitry of each power-eupply module is responsive to 
reduction in voltage output of the respective power- 
supply module to isolate that individual power-supply 
module froTTi supplying power to the processors, 

9. A computer system according to claim 1 wherein the 
power-supply means comprises a plurality of pairs of 
power-supply modules, means coupling the two power-supply 
modules of each said pair together for supplying power in 
parallel with one another^ and means coupling the pairs 
of power-supply modules in parallel with one another for 
supplying power to the processors. 

10* A computer system according to Claim 9 wherein each 
power-supply module of each pair includes circuitry 
responsive to the occurrence of a fault within that 
respective power-supply module to isolate that pover- 
supply module from supplying power in parallel with the 
other power-supply module of the respective pair* 

11. A computer system according to claim 10 wherein said 
circuitry is diode circuitry - 

12* A computer system according to Claim 10 wherein said 
circuitry of each power-supply module is responsive to 
reduction in voltage output of the respective power- 
supply module to isolate that individual power-supply 
module from supplying power to the processors. 
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computer syateaa 



processor modules 2 are supported side-by-side with one 
another to slide in and out of a cabinet 1 on tracks S,l, 
each module 2 including a PC-CPU motherboard 11 and a 
hard-disk unit 16 inounted on a metal plate 3. Power is 
supplied to all the modules 2 in parallel from two power- 
supply units 18 mounted in the back of the cabinet 1, 
each comprising a pair of power-supply modules 19. The 
pairs of power-supply modules 19 supply power in parallel 
with one another to the processor modules 2 . Diode 
circuitry 2 0 is included in each power-supply module 2 to 
isolate that power-supply module 2 from its paired power- 
supply module 2 in the event that a fault occurs by which 
the output voltage of the respective power-supply module 
2 falls below that of the power-supply module with which 
it is paired. 
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COMBIMBD DECLA»ATIOK AKD POWER OF ATTOMEY 
(Ori^inai, Doelgn, National Stage of PCI*, Supplamental ) 
Aa a below named inventor, I hereby declare thatx 

TYPE OF DECUVHATIOW 
Thifl declaration is of the following type: (check one applicable item below) 



■ original 

□ design 

□ supplemental 

□ National Stage of PCT 

□ divieional (see added page) 

□ continuation (see added page) 

n continuation-in-part (ea« added page) 



INVENTQilSHIP IDEIimFICATXON 

My residence, po»t office addreea and citlaenship are as stated below next to 
my name. I/We believe that the named inventor or inventors listed below 
is/are the original and first inventior or inventors of the subject matter 
which is claimed and for which a patent is sought on the invention entitled; 

TXTLE OF tHVEOTION 



COMPUTER SYSTEMS 



SPECIFICATION IDEMTIFXCATIOK 



The specification of which: (complete (a), (b) or (c)) 
(s) ■ is attached hereto. 

(b) □ was filed on as 

□ Serial Ko. or 

□ Express Mail Ko. as Serial No- (not yet 

known) and was amended on (if applicable), 

(c) □ was described and claimed In pCT International Application 

No, — filed on 

^ and as amended under PCT Article 19 



on (if any). 

POWER OF ATTORNEY 

As a named inventor, I hereby appoint the following attorney (s) and/or 
agent (s) to prosecute this application and transact all business in the Patent 
and Trademark Office connected therewith, (list name(B) and registration 
number ( s ) ) 

Anthony C* M. Davis Registration No. 27,868 

Michael J, Bujold Registration No* 32,018 

Scott A. Daniels Registration No. 42,a62 

□ Attached as part of this Declaration and Power of Attorney is the 
authorization of the above-named attorney (s) to accept and follow instructions 
from my representative ( s) . 



Send Correspondence to 

Davis and Bujold 
Fourth Floor 

500 N. commercial Street 
Manchester, KB 03101 



Direct Telephone Calls to: 
(603) 624-9220 
Direct Telefaxes to? 
($03) 624-9229 
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ACfCKOWIiEDOEMENT OV REVIEW Qt l^APERS AMD lOU^Y OF CANDOR 

X hereby state that Z have reviewed and uncleratand the content? of the 
above identified specification, including the claime, as amended by any 
amendment referred to above. 

X acknowledge the duty to discloae to the United States Patent Office 
all information which is known to be material to patentability of this 
application as defined in $ 1,56 of Titlo 37 of the Code of Federal 
Regulations. 

PRIORXW ClAXU 

I hereby claim foreign priority benefits under Title 35, United states 
Code, S 119 of any foreign application ( s ) for patent or inventor's certificate 
or of any PCT international application ( a ) designating at least one country 
other than the United State? of America listed below and have also identified 
below any foreign application (s) for patent or inventor's certificate or any 
PCT international application(a) designating at least one country other than 
the United States of America filed by me on the aame subject matter having a 
filing date before that of the applicationfs) of which priority ia claimed. 

EARLIEST rORSIOM APPLICATZON(5) , IF ANY F1X.BD WITHIN 12 MOKTB8 
<6 MONTHS FOR DESIGN) PRIOR TO WXB U*S, APPLICATION 
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Hi 
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APPLICATION HO, 


DATE OF FILING 
( day , month , year ) 


PRIORITY CLAIMED 
UNDER 37 use 119 
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9926S58.3 


15 November 1999 


■yes One 
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DECLARATION 



I hereby declare that all atateroents mad© herein Of my own knowledge are 
true and that all atatementa made on Information and belief are believed to 
b9 true; and further that theae atatements were made with the knowledge that 
willful false statements and the like so made are puniahable by fine or 
imprisonment J, or both, under Section 1001 of Title 18 of the United States 
Code/ and that such willful false Btatomwts may jeopardize the validity of 
the application oa? any patent i a sued thereon. 



Full name of sole inventor: Robin 




Inventor's signature 
Date /i November 2000 
Residence: Amersham, Buckinghamshire/ England 
Post Office Address t 30 Hollybush Lane^ Ameraham, 

Buckinghamshire HP6 SEBf England 



England 



